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1
VALVE ELEMENT

BACKGROUND OF THE INVENTION

The present invention relates to a valve element as defined
in the pre-amble of claim 1, which comprises a frame, at
least one first inlet, at least one second inlet and at least one
outlet.

The invention relates to so-called delay valves used in
pressure medium systems to open a passage upon being
triggered after a pressure diflerence has reached a pre-set
value. As 1s known, such valves are rather complicated and,
especially 1n the case of gaseous pressure mediums, prob-
lems have been encountered in respect of tightness. On the
other hand, 1n applications where the valve elements may
remain unused for very long times, e.g. 1n connection with
fire extinguishing systems, reliable operation of the valve
clements 1s also an important design factor.

The object of the present invention i1s to achieve a
completely new type of solution that makes 1t possible to
avoid the drawbacks of prior art. The object of the invention
1s to create a reliable apparatus that can be utilized especially
in fire extinguishing applications.

The valve element of the invention 1s characterized by a
combination comprising at least one burst disk (rupture disk)
or equivalent, which, when unbroken, closes a passage from
the second inlet at least to the outlet, and a piston element
comprising a piercing element or the like for piercing the
burst disk, said piston element being arranged to be movable
between at least two positions when the burst disk has been
pierced, 1n which first position the passage from the second
inlet to the outlet 1s closed while 1n the second position the
passage from the second inlet to the outlet 1s open, to which
second position the piston element 1s moved after the
pressure difference between the second inlet and the first
inlet has reached a predetermined value.

The apparatus of the mvention 1s additionally character-
1zed by what 1s stated 1n claims 2-6.

The solution of the invention has numerous significant
advantages. By using 1n the valve element a combination
comprising a burst disk and a movable piston element that
simultaneously acts as a valve stem, a tight delay valve
solution that i1s reliable when triggered 1s achieved. The
solution 1s very well applicable for use in high-pressure
systems, €.g. 1n high-pressure extinguishing systems using
water mist.

BRIEF DESCRIPTION OF THE FIGURES

In the following, the invention will be described 1n more
detail by the aid of en example with reference to the attached
drawing, wherein

FIG. 1 presents an embodiment of the apparatus of the
invention, and

FIG. 2 presents a valve element according to the inven-
tion.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

The valve element 20 of the mnvention comprises a frame
21 having at least one first inlet 26, at least one second 1nlet
27 and at least one outlet 28. Provided in the frame of the
valve element of the invention 1s a combination comprising,
at least one burst disk 23 (rupture disk) or equivalent, which,
when unbroken, closes the passage from the second inlet 27
at least to the outlet 28, and a piston element 25 comprising
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a piercing element 24 or the like for piercing the burst disk,
said piston element being arranged to be movable between
at least two positions when the burst disk has been pierced,
in which first position the passage from the second inlet 27
to the outlet 28 1s closed while 1n the second position the
passage from the second inlet to the outlet 1s open, nto
which second position the piston element 1s moved when the
pressure difference between the second inlet and the first
inlet has reached a predetermined value.

A valve element 20 according to the invention 1s pre-
sented 1 FIG. 2. The device 1s a so-called delay valve,
which opens a passage from a pressure medium source 1' to
line 2' when the pressure difference between the line 2 used
for triggering and the pressure medium source 1' has risen to
a sufliciently high level (i.e. 1n practice aiter the pressure 1n
line 2 has fallen to a predetermined value). The device
comprises a frame 21 provided with a first inlet 26 at 1ts first
end for connecting to the triggering line 2 and a second Inlet
277 for connecting to the pressure medium source 1', pret-
erably at the second end. The frame 1s provided with an
outlet 28, connecting e.g. to line 2'. The frame 1s provided
with a burst disk, which, when unbroken, closes the passage
between the second inlet and the outlet. The frame com-
prises a cylinder chamber 22 with a piston element 25 fitted
in 1t. The cylinder space communicates with the first inlet 22.
The piston element 1s provided with a piercing element 24,
preferably on the piston rod, at the end pointing towards the
burst disk. The piston element 1s provided with a bore 29
preferably formed 1n the piston rod so that i1t extends through
some distance from the piercing element 1n the axial direc-
tion of the piston element. The piston rod i1s provided with
at least one aperture 242 extending from the bore and
opening at a lateral surface of the piston rod of the piston
clement. The piercing element can be provided with at least
one aperture 241. A sealing element 243, preferably a
sealing ring 1s provided on the piston rod at some axial
distance from the piercer, said sealing element substantially
tightening the joint between the piston rod and the sliding
surface of the sleeve. The piston rod of the piston element 1s
provided with a sealing element 243, preferably a sealing
ring, placed at some axial distance from the piercer, and the
piston element 1s provided with another sealing element 251.
The piston element and the piercing element provided 1n
combination with 1t can be moved axially in the cylinder
space 22 between at least three positions. FIG. 2 shows a
first position, where the piercing element remains on the
outlet 28 side of the burst disk. In a second position, the
piercing element has at least partially pierced the burst disk,
in which situation the pressure medium coming from the
pressure medium source 1' can exert a pressure via the hole
formed 1n the burst disk 23 on the cross-sectional area of the
piston element on the side facing towards the piercing
clement 24. As the pressure of the pressure medium pre-
vailing 1n the cylinder space 22 communicating with the first
inlet 26 acts on the first cross-sectional area of the piston
clement, which in the case of FIG. 2 1s larger than 1ts
cross-sectional area on the side facing towards the piercing
clement, with a predetermined pressure, the passage from
the second 1inlet to the outlet 1s not yet opened. In a third
position, in the case illustrated by the figure, the piston-
piercing clement combination moves further towards the
first 1inlet 26, so that, when the sealing 242 on the piston rod
of the piston element 1s no longer pressed against the sealing
surface of the sleeve 211, at least one passage 1s opened
between the second inlet 27 and the outlet 28. In the case of
FIG. 2, the pressure medium 1s admitted through the bore 29
in the rod part of the piston element and at least one other
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aperture 242 into that part 221 of the cylinder space 22
which communicates with the outlet 28. In the embodiment
presented in the figure, the outlet 28 1s disposed between the
first and the second inlets.

FIG. 1 1s a diagrammatic representation of a pressure
system 1n which the valve element of the invention can be
utilized. The system comprises at least two pressure sources
4, 4', preferably connected 1n parallel, which 1n the solution
presented 1n the figure consist of four pressure containers 4,
4' each. In addition, the system comprises at least one {first
pressure source 1 and means for opening a connecting
passage from the first pressure source 1 to a pressure
network 2, which communicates with a first pressure source
4. The means for opening a connecting passage comprise a
first valve element 10, which 1s disposed between the first
pressure source 1 and the pressure network 2. When the first
valve element 10 1s opened, e.g. triggered by a control
system 7 or manually, the pressure 1n the network 2 rises.
This has the eflect of opening second valve elements 3,
which are disposed at least 1in the passage 5 between the first
pressure source 4 and the network 2. After the pressure 1n the
network 2 has risen to a suflicient level, a third valve element
6 will be opened at a pre-set pressure.

As the pressure in the network 2 1s rising, a passage 1s
opened from a second pressure source 1' to a fourth valve
clement 20. This keeps the connection to the second branch
2' of the pressure network closed until the pressure 1n the
first pressure network 2 has fallen to a predetermined value.
In that situation, the pressure 1n the first pressure network 2
has fallen to a predetermined value. After this, the pressure
in the second network 2' rises, with the result that valve
clements 3 connected to at least one second pressure source
4' open a passage 3' 1into the second pressure network 2'. The
third valve element 6 1s not opened until the pressure 1n the
second pressure network 2' has reached a predetermined
value.

The burst disk 1s preferably designed to withstand high
pressures and pressure diflerences. The active pressures are
typically over 30 bar, preferably over 70 bar. The pressures
may even be as high as 300 bar. The burst disk preferably
comprises a thinner part in the area to which the action of the
piercing element 1s applied in the triggering situation.

The valve element may be the closing valve of a second
pressure source, which 1s opened by a pressure impulse
received Irom a first pressure source. The valve 1s especially
a so-called delay valve. The valve element 1s typically used
in a fire extinguishing system.

Valve elements according to the imnvention can be applied
especially i connection with fire extinguishing systems,
especially 1n connection with a fire extinguishing apparatus
using high-pressure water mist. The pressure medium may
consist of gas, liquid or a mixture of gas and liquid.

It 1s obvious to the person skilled in the art that the
invention 1s not limited to the embodiments described
above, but that i1t may be varied within the scope of the
claims presented below.

The 1nvention claimed 1s:

1. In a valve element (20) comprising a frame (21), at least
one {irst inlet (26), at least one second 1nlet (27), at least one
outlet (28), at least one burst or rupture disk (23) which,
when unbroken, closes a passage from the second inlet (27)
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at least to the outlet (28), and a piston element (25) com-
prising a piercing element (24) for piercing the burst or
rupture disk, the improvements comprising:
said piston element being movable between at least first
and second positions when the burst or rupture disk has
been pierced, 1n the first position the passage from the
second 1nlet (27) to the outlet (28) being closed while
in the second position the passage from the second inlet
(27) to the outlet (28) 1s open; and

the piston element being moved to the second position
after a pressure diflerence between the second inlet and
the first mlet 1s has reached a predetermined value.

2. Valve element according to claim 1, characterized 1n
that the piston element 1s provided with a bore (29) pretfer-
ably formed 1n the piston rod so that 1t extends through some
distance from the piercing element in the axial direction of
the piston element, at least one aperture (242) being pro-
vided i the piston rod, leading out from said bore and
opening at a lateral surface of the piston rod of the piston
clement.

3. Valve element according to claim 1, characterized in
that the piston rod of the piston element 1s provided with a
sealing element (243), preferably a sealing ring, placed at
some axial distance from the piercer, and the piston element
1s provided with another sealing element (251).

4. Valve element according to claim 1, characterized in
that the valve element 1s the closing valve of a second
pressure source and that 1t 1s opened by a pressure impulse
received from a first pressure source.

5. Valve element according to claim 1, characterized in
that the valve element 1s a delay valve.

6. In a fire extinguishing system, the improvement of a
valve element according to claim 1.

7. Valve element according to claim 2, characterized in
that the piston rod of the piston element 1s provided with a
sealing element (243), preferably a sealing ring, placed at
some axial distance from the piercer, and the piston element
1s provided with another sealing element (251).

8. Valve element according to claim 2, characterized in
that the valve element 1s the closing valve of a second
pressure source and that 1t 1s opened by a pressure impulse
received from a first pressure source.

9. Valve element according to claim 3, characterized in
that the valve element 1s the closing valve of a second
pressure source and that 1t 1s opened by a pressure impulse
received from a first pressure source.

10. Valve element according to claim 2, characterized in
that the valve element 1s a delay valve.

11. Valve element according to claim 3, characterized in
that the valve element 1s a delay valve.

12. Valve element according to claim 4, characterized in
that the valve element 1s a delay valve.

13. In a fire extinguishing system, the improvement of a
valve element according to claim 2.

14. In a fire extinguishing system, the improvement of a
valve element according to claim 3.

15. In a fire extinguishing system, the improvement of a
valve element according to claim 4.
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